New Consiruction

Energy-
Efficient
Manufactured

Homes

anufactured homes can be
designed to be at least 60%
more energy efficient than

standard models currently rolling out of
factories. That’s a bold claim, but some
research in North Carolina has the data
to back it up. Since December 2000,
North Carolina A&T State University
(NCATU) has partnered with U.S.
DQOE’s Building America Industrialized
Housing Partnership (BAIHP) to mon-
itor the energy efficiency of two homes
manufactured by Palm Harbor Homes,
[ncorporated. The two homes were
assemnbled side by side on the university

Table 1. Standard and Energy Home Construction

|
Characteristic | Standard Home Energy Home
Floor insulation R-11 R-22
Well insulation | RI11 R-13
Ceiling insulation R-20 R-33 and roof deck
| radiant barrier
Windows Single pane | lowe thermopane
with storm

Exterior doors

Storm door on front

Storm door on all

Marriage wall secl

Fiberglass pad

Sof-Seal gasket

Heating system

Electric resistance

Heat pump
HSPF 7.5

Cooling system

10-SEER
Central A/C, 3-fon

12-SEER Ceniral
Heat Pump, 2-en

Water heater

Electric

Solar

Duct joints

Industry standard

Sealed with mastic

Duct leckage

CFM25 out = 145

CFM25 out =83

campus. One was built to meet HUD House leakage ACHs50 =10 ACHs9 =9
standards while the other includes many
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Figure 1. Althcugh the standard home and the Energy Home remained af obout the same interior temperature on a peak winter day, the Energy
Home used much less power [10.1 k\Wh versus 39.4 k'Wh.
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energy-saving upgrades (see Table 1). (For information
about moisture problems in manufactured homes meeting
HUD standards, see “Moisture Problems in Manufactured
Housing” HE Mar/Apr '02, p. 24}

Reesearchers working on the project have made 2 number
of discoveries. Danny Parker of the Florida Solar Energy Cen-
ter (FSEC), one of the project researchers, told Home Energy
that setup matters. “After looking at the data that were coming
off the site [of the Energy Home], we found that the cooling
system wasn't working as efficiently as expected’ he said. A
orunk line that should have been attached to the rest of the
ducts was open. Also, the blower speed on the heat pump unit
of the more efficient home was set too high. When these uses
were corrected, the cooling efficiency of the Energy Home,
relative to the standard home, went from 10% more efficient
to 40% more efficient.

The researchers probably wouldn't have discovered the
problem if the Energy Home hadn't been extensively moni-
tored and compared to the similar home next door (see Fig-
ure 1). (The data are available in real time over the Internet.)
“A homeowner might notice the difference between
expected performance and actual performance and write it
off as just another instance of oversell,” said Mark McGinley,
another researcher on the project.“In fact, the home can
perform as specified, only if installation hasn't been compro-
mised.” McGinley is developing a follow-up inspection
checldist that would be performed by either the home’s
manufacturer or by a third party before the owner moves in.

The research team has also made some recommendations
to Palm Harbor Homes about how to make the setup proce-
dure more resistant to installation errors. “Better training of
the field installers might help, but the real solution 15 to make
it impossible to screw up in the first place;” said Parker.

Data will be collected undl July 2002, Before that time the
researchers will make some changes to the homes. They will
add an insulating blanket to the solar water heater storage tank
in the Energy Home. Heat was lost at the tank in the winter
and gained in the summer. The added summer heat had to be
removed by the air condidoner. They will also install CFLs in
both homes. They expect that the better-insulated Energy
Home will benefit more by the reduced heat gain. #

—Barry Harris
Barry Harris is an associate editor of Home Energy.

For more informaticn

Carolyn Turner

Housing Research

Naorth Carolina A&T State University
Greensboro, NC 27411

Tel: (336]3347692

Fax: (336)334-7658

E-mail: turnerc@ncat.edu

\Web site: http://dor.ncat.edu/housing /cert

Realtime data from the manufactured home comparison
study can be found at

wwrw fsec.uch.edu/bldg/baihp/DATA/NCATU /index.him.
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Can You See Money
Going Right Out the
Window?

Let MIT show
you how...with
our complete
infrared system
for building
Inspections.

e Roof Inspections

* Building Energy Audits

e Find Moisture Damage in Walls
e Locate Wet Insulation

e Find Air Infiltration

 Detect Window Performance

Our Model 250 Digital combines
low cost and high performance,
taking hand held thermal imaging
to a whole new level. This

light weight (approx 3 Ibs.) , sleak unit
Seatures a new 2X electronic zoom,
one hand operation, as well as noise
reduction and signal "peaking"

for a sharper image. High resolution,
black & white images make this the
perfect camera for all your building
inspection needs.

Increase the power of the 250d
g with IR/daq software. IR/daqg is
an infrared maintenance management
| software package which, when used
in conjunction with the 250d, provides
a comprehensive, integrated system
Jfor colorization, processing, analyzing,
enhancing thermal images, and
reporting these results. Whether you
simply want the ability to view and
store selecled images for future
reference, enhance images to aid in
problem identification, or you require
an in-depth analytical and report
generation program, IR/daq
Is your low cost solution.

- —Uncooled (320 x 240) FPA—
. —2X Electronic Zoom— " *
—25mm or 50mm interchangeable lens —
—AC/DC Battery Charger Kit (110/220 VAC)—

IR/daq Software

—Rechargable Camcorder Battery (NiMH)—
— Splashproof —
- — Lightweight —
- — Digital Recording Avaﬂable——-

Call and ask us about our Complete Infrared System.
You'll be glad you did...

MONROE
INFRARED
TECHNCLOGY

PO Box 1058
Kennebunk, Maine
04043

M l T 1.800.221.0163
Fax: 207.985.3146
sales@monroeinfrared.com
www.monroeinfrared.com
Over 17 years of Infrared Customer Support
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24 Chasing Interior Ducts

by Janet Mcllvaine and David Beal

To fight duct leaks, how about building ducts inside
conditioned spaces?

Cover Photo: Katy Boone is cutiing a hole in a moldy exterior wall to document the wall design and construction materials. Photo by Clean Air Group, Inc.
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Fast Checks for Refrigerant Charge?
by Mary James

Three methods for easing the process of checking
refrigerant charge levels in A/C systems have
recently come on the market. How helpful are they?

Conditioning the A/C Technician
by Mary James

With the help of the CheckMe! training and
guidance system, A/C technicians develop a
whole new approach to diagnosis and repair.

Sustainability Blooms -

in the Garden State

by Jeff A. Goldberg

New Jersey builds resource efficiency right into
new affordable housing.

Zone Pressure Diagnostics

by David Bohac

Weatherization crews are given a new protocol
for measuring potentially dangerous house leaks.

Solar Water Heating Up

by William T. Guiney

Advanced pre-packaged systems make solar

water heating easy fo install as well as easy to certify.
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